died of disseminated disease one year after amputation, the other had no further evidence of the disease. We report the functional outcomes of the 2 patients who were alive at the latest follow-up. The 2-year patient survival rate was 50%.
INTRODUCTION
Paget's disease, initially described by Sir James Paget in 1877, is a condition of unknown cause characterised by excessive and abnormal remodelling of bone, producing a diagnostic pathological and radiographic appearance. The disease is common in middle-aged and elderly persons, and the clinical findings in these patients vary widely with only 5% to 10% of them being symptomatic. 1 Any patient with Paget's disease, who develops pain in a previously painless area or a lytic area of a sclerotic pagetic bone, must be evaluated for a possible tumour. Neoplastic involvement in Paget's disease may include sarcomatous degeneration, giant cell tumour, or the superimposition of another tumourous condition such as metastatic disease, myeloma, and lymphoma. 2 The occurrence of malignant changes varies between reports: currently it is generally believed that approximately 1% of patients with Paget's disease would develop malignant changes, although a higher frequency of 5% has been suggested. 3 With more emphasis now placed on limbsparing surgery rather than ablative surgery, we performed resection and reconstruction using custom mega prosthesis to the 4 patients with Paget's sarcoma. Not only do these tumours increase the risk of excessive bleeding during surgery, but also they are less responsive to regular chemotherapeutic regimens and have a very aggressive course. In addition, the deformed bones caused by the disease pose problems of prosthetic fixation during reconstruction.
CASE REPORTS
Between February 1992 and March 1999, 4 patients (3 women and one man) of Asian origin with a mean age of 62 years (range, 55-68 years) underwent limb salvage surgery for Paget's sarcoma by custom mega prosthesis. One patient (patient 2) had a lesion in the 
proximal femur of the lower extremity. Three patients had sarcomatous degeneration of pagetic bone in the upper extremity at the proximal humerus (patient 3), distal humerus (patient 4), and scapula (patient 1). Patient 4 had an asymptomatic osteolytic lesion detected on routine examination, whereas the other 3 patients presented with pain.
All of the patients were evaluated with radiography and blood tests, which included serum calcium, phosphorus, and alkaline phosphatase. To assess any multicentric involvement and to study the extent of the lesions, technetium bone scans were performed on patients 1 and 4, and computed tomography was carried out on patients 2 and 3. In addition, patients 1 and 2 underwent open biopsies and patients 3 and 4 underwent closed needle biopsies. From the results of these tests, a preoperative histopathological diagnosis of high-grade osteosarcoma was established in all 4 patients. Patients 1, 2, and 4 were at stage IIB and patient 3 was at stage IB of Enneking's system of staging musculoskeletal tumours. 4 Preoperative chemotherapy was given to the patient with the proximal femoral sarcoma (patient 2). Soft-tissue invasion was present in patients 1, 2, and 4 and pathological fracture in patients 2 and 3 (Table) .
Wide surgical margins of resection were achieved in all the patients, with a mean resection length of 152.5 mm. The defects were reconstructed with custom mega prostheses, which are made of stainless steel. The preoperative and postoperative radiographs of patient 1, 2, and 3 are shown in Figs. 1, 2, and 3, respectively. The patients were followed up monthly for the first 3 months and 6-monthly thereafter. During a mean follow-up duration of 40 months (range, 14-71 months), patients were evaluated for complications, functional outcomes, and oncological outcomes. We used Enneking's modified system of functional evaluation to assess the functional outcome of the patients and the Kaplan-Meier method to conduct the survival analysis.
By the time of the latest follow-up, patients 1 and 2 had died of the disease. Patient 4 underwent an amputation for local recurrence at the elbow and had no further evidence of the disease. Patient 3 who had the proximal humeral reconstruction has remained disease-free (Table) .
We used Enneking's modified system to evaluate patients' functional outcomes such as pain, stability, strength, deformity, functional activity, and emotional acceptance. 5 Of patients 3 and 4 who were alive at the time of the most recent follow-up, patient 3 who had the proximal humeral replacement showed a better outcome.
Survival analysis was carried out using KaplanMeier survival curves. Death was considered the end point for computing the survival of the patient. The 2-year survival rate was 50%.
Patient 2 who underwent reconstruction for the proximal femoral sarcoma had a superficial skin infection, which was treated with a course of antibiotics. Patient 3 developed postoperative hypotension, which was treated with inotropes and blood transfusion. There had been no intra-operative complications on all 4 patients. Disassembly of the pivot screw was observed in patient 4 with the total elbow prosthesis. Patient 1 who had a scapular sarcoma died of disseminated disease 14 months after the operation. Patients 2 and 4-one with a proximal femoral sarcoma and the other with a distal humeral sarcoma-developed local recurrence at 12 and 18 months after surgery respectively and required amputation. Patient 2 developed a fatal disseminated disease a year after the amputation. Patient 4 had no further evidence of the disease after the amputation (Table) .
DISCUSSION
Approximately 1% of patients with Paget's disease may develop osteosarcoma. The incidence of osteosarcoma in this 1% of patients is several thousand times higher than that in the general population. Paget's sarcoma remains the most threatening type of bone sarcoma; its prognosis is far more negative than that of primary sarcomas. 3, 7 In our small series, there were more females than males, which contrasts with the male preponderance reported in the literature. 4, 7 Pain in a previously asymptomatic site in a pagetic bone can be an indication of underlying sarcomatous degeneration. Orthopaedic surgeons must maintain a high level of suspicion when evaluating patients with Paget's diseaseespecially those who present with pain or a palpable mass-so that treatment can be started early should they detect a tumour carrying a dismal prognosis. 8 Besides osteosarcoma, an osteolytic lesion in Paget's disease detected by radiography could be due to any of the following: an early destructive Paget's disease, an advanced Paget's disease with secondary degenerative changes, a seeding of an independent osteolytic lesion, or immobilisation after a fracture. Hence, the exact pathology of lesions arising from Paget's disease needs to be confirmed by biopsy.
Limb salvage surgery on a pagetic bone poses certain unusual problems. 9, 10 The aggressive sarcomatous tissue in an already vascularised p a g e t i c b o n e re q u i re s t h e u t m o s t c a u t i o n during the peri-operative period. The hard sclerotic bone makes resection or reconstruction difficult. 11 The reaming of such sclerotic bones and the subsequent insertion of prostheses into the deformed medullary canal should be done more meticulously than in regular arthroplasty. 10 Similar to other limb salvage procedures, the emotional acceptance was quite high in our series. Adequate pain control was achieved only by reinstituting anti-pagetic medications.
The prognosis of secondary osteosarcoma in Paget's disease remains dismal, with 5-year survival rates varying from 0% to 8%, 8, 12 irrespective of any therapeutic strategies used to contain the disease. This series of 4 patients also showed a low 2-year survival rate of 50%.
CONCLUSION
Despite the limitations posed by the aggressive nature of osteosarcoma arising from Paget's disease, limb salvage by using custom mega prosthesis is a viable option in the management of these patients. Although the survival rate remains grim, these patients deserve an improved quality of life. Moreover, the psychosocial morbidity associated with disfiguring amputations can be avoided by extending the realms of limb salvage.
